INTRODUCTION
Any infectious agents (bacteria, virus, fungus or parasite) who can access Central nervous system (CNS) can produce specific clinical syndromes as meningitis, encephalitis, brain abscess, subdural empyema, and infectious thrombophlebitis. CNS infections carry high morbidity and mortality rates [1] . septic meningitis can be lethal in 50% of untreated cases. Moreover, 10-20% of the survivors develop permanent sequelae as brain damage, hearing loss, and learning incapacities [2] , early clinical suspicion, appropriate investigations, and quick hospitalization for management can be lifesaving [1] .
Viral CNS infection is relatively uncommon [3]
, it infects meninges causing aseptic meningitis or infect both meninges and brain tissues producing meningo-encephalitis and rarely cause pure encephalitis [4] .
Poor-socioeconomic conditions and antibiotics misuse in developing countries facilitate septic meningitis spread and generate new resistant strains [2] . Poor-socioeconomic conditions leads to poor personal hygiene, bad housing and negligence of general sanitation rules so facilitate spread of infectious agents. Moreover, bacteria continuously evolving new strains of pathogens resist the ordinary drugs which result from antimicrobial therapy misuse, besides the pathogens under continuous transformations evolving modern strain resist to the conventional antimicrobial agents and can elude our immune system and pass without discovery [5] .
Bacterial meningitis transmission around the world has changed significantly, following the widespread use of vaccination for The frequency of meningitis vary in Egypt, the hot and dry winter in Upper Egypt make meningitis less common compared to Delta [9] . Meningitis occurs mainly during winter and spring months but sporadic cases happened all over the year [8] . it affects infants and adults more than children [1] and men more than women [11] .
The aim of this study:
To assess the pattern of CNS infections, identify the causative organisms, the course and outcome of the CNS infections to implement standard diagnostic and therapeutic approaches and improve outcomes.
SUBJECTS AND METHODS
This study was carried out in Suez governorate, Egypt. It was subjected to an expedited review by the faculty research ethics committee to study the pattern of CNS infections in Suez governorate, it was a descriptive prospective hospital-based. It was a conventional sample, all patients presented to Suez Fever and General Hospitals with clinical suspicion of CNS infection during the period from May 2014 till April 2016 were enrolled in this study. Using power of the study of 80% and α-error of 0.05, the least required sample size is 100 patients.
For each patient a complete history taking (including secio-demographic data, exact onset of symptoms and date of hospital admission to calculate the prodromal period which is the period from the appearance of symptoms till hospital admission, also the history of contact with person with similar condition, in drug history we stressed on vaccination and antimicrobial medication prior to hospital admission), Complete clinical examination, full neurological examination (the vital signs were monitored, the exact conscious level were determined, signs of meningeal irritation and increase intracranial pressure were examined and observed carefully as well as detection of any neurological deficit), radiological evaluation (brain imaging using CT or MRI) and lumber puncture were performed on all patients using aseptic techniques.
Cerebrospinal fluid (CSF) was divided into 2 tubes: the first is an empty sterile tube and the second sterile tube containing a few drops of glucose broth. The first tube was utilized for making staining smears while the second sample was used for cultures. According to the clinical presentation and bacterial CSF cultures, our patients were classified into two types: the first group of patients with acute septic meningitis, they were 106 patients, and the second group of patients with acute aseptic meningitis, it included 18 patients [14].
The SPSS windows version 20 program was used in this study to analyze the data. Data were expressed in numbers and percentages, for qualitative non parametric variables the median percentiles were used while in quantitative parametric data the mean ± standard deviation (SD) were used. Chi-square test also used for non-parametric values, T-test Anova and Pearson correlation test were also used. Significant statistical correlations between different variables were detected using Chi-square test. The statistical significance correlation reached if Pvalue less than 0.05.
RESULTS
All patients admitted to Suez Fever and General Hospitals during the period from May 2014 till April 2016 with diagnosis of CNS infection were participated in this study, they were 124 patients, the patients were mainly men 71 (57.3%), the mean age was 24.29±22.94 years ( ranging from 2 to 72 years). The majority of patients were children (39.5%), live in urban areas (59.7%) and had low socioeconomic state (71%) (Table1).
Regarding final diagnosis and causative organism, nearly half of patients had meningitis, followed by Meningio-Encephalitis and Encephalitis (50.8%, 27.8% and 21.8% respectively). S. pneumoniae was the main causative organism of septic meningitis followed by H. influenzae, M. tuberculosis, N. meningitides, Cryptococcus neoformans, Enterococci and Staphylococcus aureus (28.2%,25%, 13.7%,11.3%,7.3%,3.2%,2.4%1.8% respectively), while aseptic meningitis represent only 14.5% of patients (Table 1 ).
Regarding causative organisms among different age groups, H. influenza and S. pneumonia were the commonest causative organisms among children, also S. pneumonia were the commonest among adolescents and adult, while aseptic and M. tuberculosis were mainly infect old age (Fig 2) .
The main presenting symptoms were Fever, headache, Neck stiffness, Photophobia and skin Rash (87.9%, 64.5%, 55.6%, 42.7% and 16.9%, respectively) ( Table 1 ).
The mean duration of hospital admission were 31.19±24.52 days and ranging from 2 to 59 days, the longest duration of admission was among M. tuberculosis patient's, while the shortest duration of admission was among aseptic meningitis patient's (Table 1) .
Regarding morbidity and mortality of causative organisms among studied patients, deafness (11.4%) and hydrocephalus (2.9%) were the main neurological complications among patients with H. influenzae, blindness mainly occurred among patients with N. meningitidis (14.3%), seizures were commonly reported in patients with viral CNS infection, while Hemiplegia (28.6%) and cranial nerve palsy (14.3%) were mainly affect patients with M. tuberculosis. Brain abscess developed mainly in patients with Staphylococcus aureus (Table 2) .
M. tuberculosis associated with highest mortality rates among patients with case fatality (42.86%), while case fatality was (8.34%) among aseptic patients' (Table 2 ).
Many factors were significantly correlated to high mortality rate, these factors include previous hospital admission, female sex, residency in rural areas, seizures as a presenting symptoms, old age above 60 years, disturbed conscious level and occurrence of neurological complications with relative risk (4.05, 2.4,1.99, 1.19, 1.260.91, 0.12 respectively) ( Table 3 ).
The mean period from starting of manifestation till hospital admission (the prodromal period) were 5.54±2.57 days in died patient, while it was 2.89±1.43 in survivors. 85.7% of died patients were admitted to hospital after one week of illness. Prodromal period was significantly correlated with high mortality, the delayed hospital referral may be attributed to faulty diagnosis with early nonspecific manifestations or trial of hospital management with empirical antibiotics and symptomatic treatment. (Table 3 & 4) . 
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DISCUSSION
The reason to carry out this study is to recognize the changes of the pattern of CNS infections among patients in Suez governorate, also to investigate the risk factors for death in those patients and to discover out ways to prevent or to minimize the morbidity and mortality among those patients.
In our study most affected age group was children; these data are in agreement with many previous literature which detect that children are the most vulnerable group to CNS infection [15, 17] . Also males are more affected than females which in agreement with Rantakallio et al. who mentioned that 63% of patients in this cohort study in Finland were male [18].
Most of studied patients live in urban areas (59.7%), in contradictory to many researchers who reported that CNS infection was common among rural residency [9, 19] . This can be explained by the fact that most of Suez governorate areas are urban. In addition, most of our patients had low socio-economic status (71%). This result comes in agreement with WHO report 2000 which revealed that septic meningitis was more prominent in the developing countries due to low socioeconomic status which favour poor personal hygiene and sanitation leading to spread of infection [20] .
Fever was the main presenting symptoms in our patients, followed by headache, neck stiffness, photophobia, whereas the skin rash was evident only in 16 Regarding risk factors, most of previous studies matched with our study which revealed that many factors were significantly correlated to high mortality rate. These factors include previous hospital admission for treatment from the same condition, female sex, residency in rural areas, seizures, disturbed conscious level, occurrence of neurological complications, prolonged prodromal period more than a week [13,32,34-36].
In agreement with many literatures, this study revealed that delayed hospital admission (prolonged prodromal period) carry significant risk of morbidity and mortality among studied patients. This can be explained by delayed identification and diagnosis of the condition or ineffective home management and delayed starting of proper antimicrobial medication before admission [13, 32,34-36.
CONCLUSION
CNS infections still carry high morbidity and mortality rates. Early clinical suspicion and diagnosis of CNS infections and immediate management are crucial factors in reduction of morbidity and mortality rates. The changes of causative organisms patterns must be considered for implementation of standard diagnostic and therapeutic approaches to improve outcomes.
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